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Figure 5: SDS-PAGE showing expression of HAL in^. coli: 
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Figure 6: SDS-PAGE showing purification of HAL from E. coli 
Lane: 1 J'2 X A A 6 ^ 





Title: CLONING. OVEREXPRESSIQ|^ND 
THERAPEUTIC USE OF BIOAO^^ 

HISTIDINE AMMONIA LYASE 

Inventor(s): Joseph ROBERTS el al. 

. DOCKET NO.: 078728/0106 

n 

HUTH_PSEPU 

HUTH_RHIME 

HUTH_MOUSE 

MPRYTVHVRGEWLAVPCQDGKLTVGWLGREAVRRYMKNKPDNGGFTSVDEVQFLVHRCKG 
HUTH_RAT 

MPRYTVHVRGEWLAVPCQDGKLSVGWLGREAVRRYMKNKPDNGGFTSVDEVRFLVRRCKG 
HUTH_HUMAN 

MPRYTVHVRGEWLAVPCQDAQLTVGWLGREAVRRYIKNKPDNGGFTSVDDAHFLVRRCKG 

HUTH_CAEEL -MRLQVQIGTECVVVPCKP-DDTIHAVAKKSVEKLRRLRPK 

LPLADDYFEVRRTVG 

HUTH_BACS 

HUTH_STRGR 

HUTH CORY 



HUTH_PSEPU 
HUTH_RHIME 

HUTH_MOUSE LGLLDNEDELEVALEDNEFVEVVIEGDVMS PDFI PSQPEGVFLYSKYR 

HUTH_RAT LGLLDNEDLLEVALEDNEFVEVVIEGDVMS PDFI PSQPEGVFLYSKYR 

HUTH_HUMAN LGLLDNEDRLEVALENNEFVEVVIEGDAMS PDFI PSQPEGVYLYSKYR 

HUTH_CAEEL 

NSLLDPEDLVSDVLKDSDFIIVAASVEETEDAKEAKKQEEIDNARAEIEKIDNRRRKVSF 

HUTH_BACS 

HUTH_STRGR 

HUTH CORY 




HUTH_PSEPU 

TELTLKPGTLTLAQLRAIHAAPVRLQLDASAAPAIDASVACVEQIIA 
HUTH_RHIME 

MTVILRPGSVPLSDLETIYWTGAPARLDAAFDAGIAKAAARIAEIVA 
HUTH_MOUSE 

EPEKYIALDGDSLSTEDLVNLGKGRYKIKLTSIAEKKVQQSREVIDSIIK 
HUTH_RAT 

EPEKYIALDGDSLSTEDLVNLGKGHYKIKLTSIAEKKVQQSREVIDSIIK 
HUTH_HUMAN 

EPEKYIELDGDRLTTEDLVNLGKGRYKIKLTPTAEKRVQKSREVIDSIIK 
HUTH_CAEEL 

ADSLAPMVLAPPTKLLILDGNSLLPEDLVRCEKGECAIQLSMESEDRIRKARTFLEKIAS 
HUTH_BACS 

MVTLDGSSLTTADVARVLFDFEEAAASEESMERVKKSRAAVERIVR 
HUTH_STRGR — 

MDMHTVVVGTSGTTAEDVVAVARHGARVELSAAAVEALAAARLIVDALAA 
HUTH_CORY 

MASAPQITLGLSGATADDVIAVARHEARISISPQVLEELASVRAHIDALAS 



Title: CLONING, OVEREXPRESSION A] 
THERAPEUTIC USE OF BIOACTIV] 
HISTIDINE AMMONIA LYASE 
Invenlor(s): Joseph ROBERTS el al, ^ 
DOCKET NO.: 078728/0106 : ^ 

B ' ' 

Figure 13 coBt^ 

HUTH_PSEPU 

EDRTAYGINTGFGLLASTRIASHDLENLQRSLVLSHAAGIGAPLDDDLVRLfMyLKINSL 
HUTH_RHIME 

GNAPVYGINTGFGKLASIKIDSSDVATLQRNLILSHCCGVGQPLTEDIVRLIb4ALKLISL 
HUTH_MOUSE 

ERTVVYGITTGFGKFARTVIPANKLQELQVNLVRSHSSGVGKPLSPERCRMLLALRINVL 
HUTH_RAT 

ERTVVYGITTGFGKFARTVIPANKLQELQVNLVRSHSSGVGKPLSPERCRMLLALRINVL 
HUTH_HUMAN 

EKTVVYGITTGFGKFARTVIPINKLQELQVNLVRSHSSGVGKPLSPERCRMLLALRINVL 
HUTH_CAEEL 

EHRAVYGVTTGFGTFSNVTIPPEKLKKLQLNLIRSHATGYGEPLAPNRARMLLALRINIL 
HUTH_BACS' 

DEKTIYGINTGFGKFSDVLIQKEDSAALQLNLILSHACGVGDPFPECVSRAMLLLRANAL 
HUTH_STRGR 

KPEPVYGVSTGFGALASRHIGTELRAQLQRNIVRSHAAGMGPRVEREVVRALMFLRLKTV 
HUTH_CORY 

ADTPVYGISTGFGALATRHIAPEDRAKLQRSLIRSHAAGMGEPVEREVVRALMFLRAKTL 



HUTH_PSEPU 

SRGFSGIRRKVIDALIALVNAEVYPHIPLKGSVGASGDLAPLATMSLVLLGEGKARYKGQ 
HUTH_RHIME 

GRGASGVRLELVRLIEAMLDKGVIPLIPEKGSVGASGDLAPLAHMAAVMMGHGEAFFAGE 
HUTH_MOUSE 

AKGYSGISLETLKQVIEAFNASCLSYVPEKGTVGASGDLAPLSHLALGLIGEGKMWSPKS 
HUTH_RAT 

AKGYSGISLETLKQVIEVFNASCLSYVPEKGTVGASGDLAPLSHLALGLIGEGKMWSPKS 
HUTH_HUMAN 

AKGYSGISLETLKQVIEMFNASCLPYVPEKGTVGASGDLAPLSHLALGLVGEGKMWSPKS 
HUTH_CAEEL 

AKGHSGISVENIKKMIAAFNAFCVSYVPQQGTVGCSGDLCPLAHLALGLLGEGKMWSPTT 
HUTH_BACS 

LKGFSGVRAELIEQLLAFLNKRVHPVIPQQGSLGASGDLAPLSHLALALIGQGEVFFEGE 
HUTH_STRGR 

ASGHTGVRPEVAQTMADVLNAGITPVVHEYGSLGCSGDLAPLSHCALTLMGEGEAEGPDG 
HUTH_CORY ASGRS- 

VRPWLETMVGMLNAGITPVVREYGSLGCSGDLAPLSHCALVLMGEGEATDAHG 
HUTH_PSEPU 

WLSATEALAVAGLEPLTLAAKEGLALLNGTQASTAYALRGLFYAEDLYAAAIACGGLSV 
HUTH_RHIME 

RMKGDAALKAAGLSPVTLAAKEGLALINGTQVSTALALAGLFRAHRAGQAALITGALST 
HUTH_MOUSE- 

GWADAKYVLEAHGLKPIVLKPKEGLALINGTQMITSLGCEALERASAIARQADIVAALTL 
HUTH_RAT 

GWADAKYVLEAHGLKPIVLKPKEGLALINGTQMITSLGCEAVERASAIARQADIVAALTL 
HUTH_HUMAN 

GWADAKYVLEAHGLKPVILKPKEGLALINGTQMITSLGCEAVERASAIARQADIVAALTL 
HUTH_CAEEL 

GWQPADVVLKKNNLEPLELGPKEGLALINGTQMVTALGAYTLERAHNIARQADVIAALSL 
HUTH_BACS 

RMPAMTGLKKAGIQPVTLTSKEGLALINGTQAMTAMGVVAYIEAEKLAYQTERIASLTI 
HUTH__STRGR 

TVRPAGELLAAHGIAPVELREKEGLALLNGTDGMLGMLVMALADLRNLYTSADITAALSL 
HUTH_CORY 

DIRPVPELFAEAGLTPVELAEKEGLALVNGTDGMLGQLIMALADLDELLDIADATAAMSV 



;ioi|^D 



Title: CLONING. OVEREXPRESSIOl 
THERAPEUTIC USE OF BIOA< 

fflSTIDINE AMMONIA LYASE , * v v 

Inventor(s): Joseph ROBERTS el al. - 

DOCKET NO.: 078728/0106 \ - . '\\ 



Figure 13 ©efttM. \Y 

HUTH_PSEPU EAVLGSRSPFDARIHE-ARGQRGQIDTAACFRDLLGDSSEVSLSHKNCD^-^7 
KVQDPYS 

HUTH_RHIME DAAMGSSAPFHPDIQH-CAAIRARSTRAAALRQLLTG-SPI^QSHIEGDE — 

RVQDPYC • . 

HUTH_MOUSE EVLKGTTKAFDTDIHA-VRPHRGQIEVAFRFRSLLDS- ''^ 

DHHPSEIAESHRFCDRVQDAYT 

HUTH_RAT EVLKGTTKAFDTDIHA-VRPHRGQIEVAFRFRSLLDS- 
DHHPSEIAESHRFCDRVQDAYT 

HUTH_HUMAN EVLKGTTKAFDTDIHA-LRPHRGQIEVAFRFRSLLDS- 
DHHPSEIAESHRFCDRVQDAYT 

HUTH_CAEEL DVLKGTTRAYDPDIHR-IRPHRGQNLSALRLRALLHS- 
EANPSQIAESHRNCTKVQDAYT 

HUTH_BACS EGLQGIIDAFDEDIHL-ARGYQEQIDVAERIRFYLSD-SGLTTSQGE 

LRVQDAYS 

HUTH_STRGR EALLGTDKVLAP'ELRA-IRPHPGQGVSADNMSRVLAG-SGLTGHHQDDAP — 

RVQDAYS 

HUTH_CORY EAQLGTDQVFRAELHEPLRPHPGQGRSAQNMFAFLAD-SPIVASHREGDG — 

RVQDAYS 



HUTH_PSEPU 

LRCQPQVMGACLTQLRQAAEVLGIEANAVSDNPLVFAAEGDVISGGNFHAEPVAMAADNL 
HUTH_RHIME IRCQPQVDGACLDLLRSVAATLTIEANAVTDNPLVLSDN- 
S VVSGGN FH AE P VAFAADQ I 
HUTH_MOUSE 

LRCCPQVHGVVNDTIAFVKDIITTELNSATDNPMVFASRGETISGGNFHGEYPAKALDYL 
HUTH_RAT 

LRCCPQVHGVVNDTIAFVKDIITTELNSATDNPMVFASRGETISGGNFHGEYPAKALDYL 
HUTH_HUMAN 

LRCCPQVHGVVNDTIAFVKNIITTELNSATDNPMVFANRGETVSGGNFHGEYPAKALDYL 
HUTH_CAEEL 

LRCVPQVHGVVHDTIEFVREIITTEMNSATDNPLVFADREEIISGGNFHGEYPAKALDFL 
HUTH_BACS 

LRCIPQVHGATWQTLGYVKEKLEIEMNAATDNPLIFNDGDKVISGGNFHGQPIAFAMDFL 
HUTH_STRGR VRCAPQVNGAGRDTLDHAALVAGRELASSVDNPVVLPDG- 
RVE S NGN FHG AP VAYVL D FL 

HUTH_CORY LRCSPQVTGAARDTIAHARLVATRELAAAIDNPVVLPSG- 
EVTSNGNFHGAPVAYVLDFL 



HUTH_PSEPU ALAIAEIGSLSERRISLMMDKHMS- 

QLPPFLVENGGVNSGFMIAQVTAAALASENKALSH 

HUTH_RHIME 

ALAVCEIGAISQRRIALLVDPALSLRLPAFLAKKPGLNSGLMIAEVTSAALMSENKQLSH 

HUTH_MOUSE AIGVHELAAISERRIERLCNPSLS- 

ELPAFLVAEGGLNSGFMIAHCTAAALVSESKALCH 

HUTH_RAT AIGVHELAAISERRIERLCNPSLS- 

ELPAFLVAEGGLNSGFMIAHCTAAALVSESECALCH 

HUTH_HUMAN AIGIHELAAISERRIERLCNPSLS- 

ELPAFLVAEGGLNSGFMIAHCTAAALVSENKALCH 

HUTH_CAEEL AIAVAELAQMSERRLERLVNKELS- 

GLPTFLTPDGGLNSGFMTVQLCAASLVSENKVLCH 

HUTH_BACS KIAISELANIAERRIERLVNPQLN- 

DLPPFLSPHPGLQSGAMIMQYAAASLVSENKTLAH 

HUTH_STRGR 

AIVAADLGSICERRTDRLLDKNRSHGLPPFLADDAGVDSGLMIAQYTQAALVSEMKRLAV 
HUTH_CORY 

AIAVADLGSIAERRTDRMLDPARSRDLPAFLADDPGVDSGMMIAQYTQAGLVAENKRLAV 



D 

Figure 13 coated. 

HUTH_PSEPU 
HUTH_RHIME 
HUTH_MOUSE 
HUTH_RAT 
HUTH_HUMAN 
HUTH_CAEEL 
HUTH BAGS 



Title: CLONING, OVEREXPRESSM|kAND 
THERAPEUTIC USE OF BIOA^PtE 

HISTIDINE AMMONIA LYASE 
Inventor(s): Joseph ROBERTS et al, 
DOCKET NO.: 078728/0106 : 




JUH 0 



phsvdslptsanqedhvsmapaagkrlwemaentrgvpaiewlgacqgldlrkg-lkts 
pasvdstptsanqedhvsmachgarrllqmt'enlfs'iigieal-aavqgiefrap-ltts 
pssvdslstsaatedhvsmggwaarkalrvvraveqvlaieli;aacqgieflrp-l^^ 
pssvdslstsaatedhvsmggwaarkalrvieh*yeqvlai;ellk^^ 
pssvdslstsaatedhvsmggwaarkalrviehveqvlai1:ll^ 
pssvdsiptscnqedhvsmggfaarkaltvvehveavl'amellaacqgieflkp-^ 

_ PASVDSIPSSANQEDHVSMGTIAARHAYQVIANTRRVI"AI>EAICALQAVEYRGI-EHAA 
HUTH_STRGR ■ 

PASADSIPSSAMQEDHVSMGWSAARKLRTAVDNLARIVAVELYAATRAIELRAAEGLTPA 

HUTH CORY PA-VDSIPSSAMQEDHVSLGWHAARKLPTSVANLRRILAVEMLIAGRALDLEIAP-LKPG 



3 2003 



HUTH PSEPU 



AKLEKARQALRSEVA-HYDRDRFFAPDIEKAVELLAKG S-LTGLLPAGVLPSL 



HUTH_RHIME 

HUTH_MOUSE 

PWIKDRFMAPDI 

HUTH_RAT 

PWIKDRFMAPDI 

HUTH_HUMAN 

PWIKDRFMAPDI 

HUTH_CAEEL 

PLNEDRYMKPEI 

HUTH_BACS 

HUTH STRGR 



PELQKAAAAVRGVSS-SIEEDRYMADDLKAAGDLVASG R-LAAAVSAGILPKLEN- 

TPLEKVYDLVRSWR- 

EAAHRLLLDQKVWEVAAPYIEKYRMEHIPESR 

TPLEKVYDLVRSVVR- 
EAAHRLLLDQKVWEVAAPYIEKYRMEHIPESR 

TPLEKVYDLVRSVVR- 
EAAHRLLLEQPCVWEVAAPYIEKYRMEHIPESR 

APLHKIYQLVRSVAP- 
DAVLEMIRENRIWEAVLPHLETLEAMEELDPD 

SYTKQLFQEMRKVVP-SIQQDRVFSYDIERLTDWLKK ESLI PDHQNKELRGMNI- 

PAS EAVVAALRAAGAEG PG P DRFLAP DLAAADT FVREG R- L VAAVE PVTG PLA 



HUTH CORY 



PATGAVLEVLRSKVA-GPGQDRFLSAELEAAYDLLANG S-VHKALEAHLPE- 



HUTH 
HUTH 

huth" 

HUTH 
HUTH 
HUTH 
HUTH 
HUTH 
HUTH 



PSEPU 

'rhime 

MOUSE 

"rat 
"human 

CAE EL 

"sacs 

"STRGR 
'cORY 



PLSPTAFSLESLRKNSATIPESDDL 

PLSPTAFSLESLRKNSATIPESDDL 

PLSPTAFSLQFLHKKSTKIPESEDL 

ALRQFTKTPTGIVQDRSMIPISDDEESIE 



itie: CLObaNG. OVEREXPRESSION AND 
THERAPEUTIC USE OF BIOACTIVE 
HISTIDINE AMMONIA LYASE 
Invemor(s): Joseph ROBERTS et al. 
DOCKET NO.: 078728/0106 




o 

GO 




OTH'^oooO'«rc\ir--rnr--v£)r--<NiQoo^D^oc\iCDcriCNj 



o*x>ir)Vi>oj<Moogi-H<Ti 



rH O O CTtOOi— (OOCDOOCnoOCM 



PC 
O 

CO PC H 

rH H U 

CO 



o 
< 



ID 
X 



W CU S < U CO 

cr> u fcJ M S [J Z5 

lO < to X O < O 

f-l-^pQ^inVOCLipCOXOUJS 
W lO CO U I ICTi I |M t 

sxcor3CQXx;z>xx^j 

^E-«XXbc;t-E-<XE-'HX 



CQ 
< 
CO 



X 



oxooox xox xox 



t-* 

O 00 

^ di iO O lO 

cTt |m tj Q 

CM X to S< O 

DQ E-< ei X 

< rD cn cTv 

cn X o o 



ro h4 »J iJ 
GO I-:) 
ro <C <C < <C 
CO IS & !S 

o^cocococococococococo^ococococococococococo 



CO (Tl O 
«-t i-H CN CM 



^|itle: CLONING, OVEREXPRESSION AND 
THERAPEUTIC USE OF BIOACTIVE 
HISTIDINE AMMGNU LYASE 
Inventor(s): Joseph ROBERTS et ai. 
DOCKET NO.: 078728/0106 



o 




CO 



o 

CO ^ 



u 

•H 



a¥>c»PctPc¥>e*P<iPdPc#PdPdPdiP<lPdlPtfPc*>ciPd»3dPdPolPd^ 
Of-H'3'OOOO'^CsiP-COP-VDr-CMCDOVDVDCNJCOCrtCS] 



i-H O O cn 00 
^ ^ m n 



1— I CD oo oo cr» <x> Cvj 
m ro ro ro m -"^r 



OS < 

O c2 

00 pS CTi 

tH E-* Cd ID 

*^ CO Q r-« 



CM 

o 
< 



X X 
X X 



CQ 



3 

ON 
O X 



CO 

o 
< 

CQ 

I 

X 



CLi S < EJ CO 

cox Ort! Oorfoo 

TiDVOO-iOtOXO^S'srCCino 
O CO W t ICTi I iH-t |cn Iro [J 
coocQXXOXXiJXCsjXtnt*: 
XX^cIHE-'XHE-'XE-CQE-'Oit: 

OOOXXOXXOXCQX^SOOI 



Q 
O 
X 



COS3SSSS&SSSSS3SS3SSSSS 
cncocococococococococococococotococococococo 



Csjro^iOvDr-cocTtO*— t 

«-Ht-Hi-li-l.— li-lt-l.-HCMCNJ 



Title: CLONING, OVEREXPRESSIQJMND 
THERAPEUTIC USE OF BIOAC< 
HISTIDINE AMMONIA LYASl 
Inventor(s): Joseph ROBERTS et a!. 
DOCKET NO.; 078728/0106 



s^ 



O 





P-t 








) — 1 




1 1 1 


\ 1 1 




cf 

*^ 








CO 




Q 


v: 


> 










1 ( 




fV) 






Mm 


* < 




1 1 






Q 








ft 








« 


M 














■ 1 






to 




r ' '1 














O 




Q 


Q 






E" 




CD 




CM 








> 












< 


















[d 


DJ 










CO 


W 




< 




• 














> 


> 












< 




1-1 








CD 




< 












<C 




• 
















w 




CM 


CD 




> 


















w 


> 




a 






o 


CD 


« 




Q 




< 


CU 




Q 


CD 






U 




< 


< 






o 




e? 


CD 






W 




O 


CD 




s 


S 




c*Pc#Pc»P<rfPdPdPdPdPdPdPdPdiPdPd*3dPdPdPdPdPdPdPd>P 

Oi-H'<3'a300'a'CMr-ror'V£)r-cNjooov^voc\ioocy\csi 



ovom^^CMCsjorNjcHcn 



1— lOO<T*CJ0t— ia3COOO<TtOOCN 

^ ^ ^ CO fo ^ n ro ro n ro ^ 



CO 
i-H 

rH 

C-> 
< 



a: 

CD 
CO 

I 

X 



I-H <T\ 

CO iD 

X .-H 3 

E-* m ^ 

ZD < cr* 



CO 

o 

PD iT) VO 

lO CO to 

X CO o m 

E~* UJ iiS 

ZD cr\ cr\ <T\ 



ZD W 

Dm S 

CO H 

CO X 

ci4 a; o 
! KTt 

X X o 

H H X 

ZD ZD <X\ 



3 
X 

X 

ZD 



X tnoxoooxxox 



CO 
CO 

< 

o ^ 
In 
X J 
X 
ZD <S\ 
X O 



CO 
CO 

ZD r- 

O o 

X CsJ 

o < 

X CQ 



GO 

in o 
Iro CO 
X in 

E- CD 

ZD 
X 



in 
o 
O 

X 



CTv cn 



o^cococococococococococococococococococococo 



f-HCMro-^invDr-oocnOf— I 



CNjm'3'invDr*ooo^o«— t 

i-lrHf-Hi-Hi-lrHi-l^CMCM 



Title: CLONING. OVEREXPRESSION Aj^^ 
THERAPEUTIC USE OF BIOACTTvl^P 

HISTIDINE AMMONIA LYASE 
Inventor(s): Joseph ROBERTS et al.. * ^ 
DOCKET NO.: 078728/010.6 



*4 



f \- 




o 

CM 

n 



X a: 

CO E 

> H 

Pu O 

CO CO 

Q (J 



CO CO 

a: oc: 







[-14 




uu 


>2 




1 — » 


* — ^ 




t J 


I— 1 


u 


1— J 


LJ 


CO 


r ■ 


CO 


fcH 








> 


p- 




fit 


«* 






CO 












«: 








1— ) 


UJ 






uj 


u-3 


1 J 

r— 1 




H 




1 


r 1 

UJ 


M 


r ft 








t— 1 


1— 1 




m 


*> 


X 


J> 




M 






tu 


* 






X 












«: 






c_> 




o 


CO 


X 


Pm 




a* 


Om 


«: 




1 — ( 




1 
t— J 


t-1 


vjl 


r . 




»— 1 




t-' 






1—1 




t~) 




t— 1 


t— < 


Pm 


r \ 
<J> 












«i 






«; 




CI? 


r n 

CJ 












u 


X 


P* 








n 


c_> 






O 


O 


1 * i 


n ■ 




n 1 




o 


t— 1 


o 


o 




o 


O 


o 


u 


CO 




oc: 




a: 


ffS 








M 


M 


CO 


CO 


CO 


u 


CO 


>^ 




>H 




>^ 




< 


Oi 


Oi 


< 


Q 




Q 


Q 


o 


o 




O 


o 


o 


> 


> 


> 


> 






a: 




Pi 


pc: 


1 








M 


Q 




Q 


a 




U 




O 




1 




o 






1 




a; 






pc; 




1 


X 


X 


<: 


CO 




CO 


CO 








CO 


o 




< 




> 






> 


>^ 




M 


> 




O 


CO 


a, 


o 


CO 


CO 


CO 


CO 


CO 


CO 


Q 


o 




O 


< 


O 






< 






►J 
















a 


CO 


o 


O 


< 


Pi 




nc: 


pc: 


pc; 














> > 

O Q 

H > M E-* 

O O 0> CO 

o t£i o Pt; 

oc > oc: irf 

O >H O (2 

CJ O C3 

cc; Oi oc 



X X 



l-u 

2 



Q pc; 
to 

o o 

U4 



M H 

oc; o 

< Cx3 



u 

X 

o 



2: 

> 
oc; 
o 
s 

fit 

X 

t£; 

> 
I 



U4 



ou <c 
X a 

U4 



tXi 


t-M 


04 


PU 


Oj 


Oj 


PU 


Oj 


Oj 












2 


2 


2 


2 


UJ 


UJ 


Q 


Q 


Q 


Q 


Q 


Q 


Q 














CO 


Eh 


Eh 






< 


< 


< 


< 


> 


> 




CO 


CO 


CO 


CO 


CO 


CO 


< 


CO 


CO 










2 


2 


2 


< 


2 


t— 1 


<s 


(-1 




•-5 




CO 




1-1 


CxJ 




CO 


U3 


CO 




CO 


CO 


to 


c-" 




> 


E-t 


E-< 




> 


OC 


Eh 


6-" 


E-* 


CO 


E- 




Eh 




a 


< 


t— 1 


M 




hH 


HH 


hH 




> 


> 


1— 1 


hH 


> 


hH 


hH 


hH 


> 


M 










Q 


Q 


Q 


CO 


CO 






Cu 


CO 






fcc: 


< 


< 








> 


> 

Uj 




> 
o 


> 
o 


HL 






Cl 


< 


< 


< 


PC 


CD 


o 


t— 1 




hH 


hH 


hH 


hH 


s 


Uj 








> 


E- 


Eh 


Eh 


o 












Q 


o 


Q 




Q 


Q 




X 


< 




2 


2 


•-:] 


PC 


OC 


> 


> 


> 


> 


> 


> 


O 




> 


> 


> 


CO 


> 


> 


> 


< 


% 


< 




CD 


O 


CD 


CD 


CD 


CD 


CD 


CD 




X 


>^ 


X 


X 


X 




X 


X 


> 


> 


> 


> 


> 


> 


> 


> 


> 


O" 






o 


o 


o 


o» O 










OU 


Oj 


Pu 


Oj 


CU 




> 




o 


u 


CJ 


O 


> 


yA 


o 




o 


o 






CJ 




O 




pc; 


oc 


DC 


DC 


oc 


oc 




DC 


)— { 


h- ] 














hH 


E- 


E-* 




E-i 






CO 


CO 


CO 




>- 








>H 


>H 


yA 




< 


< 


< 






< 


Cu 


Oj 


< 




Q 








Q 


Q 


Q 


Q 


o 


O 


o o 


o o» O 


O 


CDI 


> 


> 


> 


> 


> 


> 


> 


Eh 


> 


oc 






OC 


DC 


DC 




PC 


DC 


1 


1 


> 


I 


1 


1 


1 


Eh 


1 


Q 




CO 


Q 


Q 


a 


Q 


CD 


Q 


o 


o 


Q 


U 


a 


CJ 


CJ 


< 


C^ 








Uj 


Uj 


Uj 


2 


Eh 


Q 


oc 


oc 


OC 


DC 


OC 


DC 


X 


1 


DC 


X 


X 




X 


X 


X 


X 


1 


X 


CO 


CO 


1 


CO 


CO 


CO 


CO 


o 


X 




CO 


1 


U3 


CO 


CO 


< 


< 


o 


< 


< 


> 


< 


< 


< 


hH 




yA 






hH 


hH 


hH 


hH 






> 




o 


o 


CO 


[O 


CO 


CO 


Oi 


CO 


CO 


CO 


CO 


CO 


CO 


CO 




CO 


CO 


o 


Oi 


CD 


a 


O 


Ct 


Q 


o 


CD 


CO 


2: 




CO 


CO 


CO 




< 


< 












h4 




yA 


Eh 






>-• 




•J 


yA 


> 






CO 




CO 


CO 


CO 


CO 


X 


Q 


2 


oc 




OC 


DC 


OC 


DC 


DC 


DC 


DC 






Uj 


Uj 


Uj 


Uj 


Uj 


yA 


hH 


oc 


DC 


OC 


DC 


OC 


DC 


*J 


CD 


X 








Ui 


Uj 


Uj 




to 


DC 


< 


< 


CD 


< 


< 


< 




CD 


rf: 


> 


CO 


hH 


> 


> 


> 




> 


CO 


IE 


NL 


> 


hH 


Ul 

hH 


CO 
hH 


Q 
hH 


< 
CO 


> 


o 


o 


o o 


c 


o 


O 




O 


C5 


o 


o 


CD 


(D 


CD 


CD 


CD 


CD 


DC 






DC 


DC 


DC 


DC 


cu 


Q 


X 


X 


X 


X 


X 


X 


o 


CO 


X 


CXt 


Ou 


&I 


CLj 


Pu 


ou 


CD 




Oj 


oc 


DC 


DC 


PC 


PC 


DC 


DC 


PC 


DC 




h-( 
1 


1 

< 


> 

1 


> 


> 
1 


> 


< 


> 
I 


< 


DC 


o 


< 


< 


< 


to 


yA 


CO 


X 


X 




X 


X 


X 


X 


DU 


X 


M 


H 


hH 


hH 


hH 


hH 


hH 


.-:) 


hH 


Q 


o 




Q 


Q 


Q 


OC 


CO 


< 


E- 


Oi 




Eh 


Eh 


Eh 


< 


<: 


cu 


Q 


Q 




Q 


O 


Q 


Q 


Cjlj 


< 


U4 




Uj 


Uj 


Uj 


Uj 


Uj 


<: 


u 



csi 



o»H^cooO'3'CNr-'nr-vDr-'CS]CDOVi)vDcMoocrtCNj 

OVOtn^CNJCNOCSJi-HCrifHOOCriCD*-HCDCDOOtT\a5CN 



M 
fa 



DC 
CD 

CO pc hH cn 

rH Eh W in 

VO CO CD t-t 
.-H I |VO CO 

Csl X X »-H S 

O Eh Eh OQ S 

< ^ O < tTt 

O X X 



rD O W 2 

CO cu s < 

U CO hH 2 

< CO X o 

TCQ*<3'iOvX>CU0COX 

lO OD to I |a% I 
xcozacnxx^x 
EH:^x:i£:EHHXEH 

odoxoooxxox 



t-:i to 

to CO 

CO D r- Eh Vi3 

< O O < CO 

(J v£) 2 '=1' oC m 

I hH |cr» 

X iJ X <M 

Eh X CQ Eh 

fy\ ZD ZD 

X O X OQ X 



O iD 

|m to Q 

X in tjc; o 

CD ic: X 

C3t o 



C^yAyAyAyAyAyAyAyA 
CDyAyAyAyAyAyA^yA 



^ yA >A yA yA 

^ ^ ^ tA yA 

< sa: < < < 

S 3 S S 3 



^^^^^^^^ 
<c<<<<<<< 



(XtCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCO 



i-Hcvjn^mvor*-co(rtOi-i 



cgro^invor~-oooNOt-H 

.-Hi-HrH,-Hr-H<-Hi-Hr-HC\lCSJ 



Title: CLONING, OVEREXPRESSION A 
THERAPEUTIC USE OF BIOACTIVE 
HISTIDINE AMMONIA LYASE 
Inventor(s): Joseph ROBERTS et-al. 
DOCKET NO.: 078728/0106 ' ' ' 



o 
o 



U [0 U3 CO 

< O' CO CO 

> > > > 

J ^ 

CD < < < < < 

< <c rt, < < <i; 
O O O CO 

Eh Eh £— * 

>H >H >H >H 

d o o o» 

rfj < <c <c 



ci3 ta 

CO CO 



CO CO 

6- E-< 

> > 

< < 





w 


Q 




ti3 


[d 


CO 


CO 


CO 


CO 


CO 


CO 


> 


< 


< 


> 


< 


S 








1-5 






CO 






CO 




< 



3 

CO 

















CO 


CO 




CO 


CO 


CO 


CO 


> 


> 


CJ 


> 


> 


> 








ha 











> 



> 
CO 

>- 

O O O 
< < 



s 

CO 
Q 
> 
O 
Qu 
Q 
Q 
< 

Cu 

< 

*A 

o 

CO 

a: 
< 

Q 

pc; 

Q 

Dc; 



O CI 

CO CO 

O Q 

> > 

Q Q 
O Q 
< < 

CU CU 

e) o 

CO CO 

cc a: 

1-5 

nc; Dc; 

PC 
u 
o 



s s s 

K t-3 

O O O 

CO CO CO 

3 Z Z 

O CD O 

O Qu 

s fc*; 

a. :i£; it: 

CO CO 

•-:) I-:) 

Cu 1X4 [l) 

<: i=c 

OU CU Cli 

h-? t-:) »-5 

0 o c:? 

1 ^ >-< 

CO CO CO 

h4 t-:) J 

< <C < 

Oli CU PU 

Z Q Q 
> 



> 
< 

1-4 M 

pc: 02 

oi PC cc; 

Ci] o o 

CO < < 



Eh 



M 
CO 

Q 
> 



o 

> 

' < 
> 

Cu 

< 

CD 

• CO 

> 

CD 
CO 
Cu 
»^ 
> 
— > 



CO CO 

CD CD 

Q 
< 
> 

> 

Q Q 

> > 

> > 
Cu CU 

< < 

CD CD 

[14 U4 

CD CD 

CO CO 

> > 
a: QC 

CD CD 

O Q 

Cu Cu 

•-:t i-J 



> 
< 



< 
Q 

> 



CO < < 

CD CD CD 

t-l l-C M 

E«3 Ck] 

^ U CJ 

> > 

Eh Eh 

o o 

< < 

> > 

cu Cli PU 

o u w 

CD < < 
X X 
Cu 

C5 CD CD 

CD CD CD 

CO CO CO 

> > > 

> > > 
£J CO CO 
CD % 3 
Eh Q Q 
Cu CO CO 
Cu 1^ 

M > > 

H^l h^ 



CtJ 

2 




CM 

m 



Ot-H^aooo-^Cvjr-mr-vor-cNjcoovDvocMGoa^cN 



OVDinvOCNCMOCNt-4<Tt 



t-HOOcnOOrHOOOOOO(T\CDCNl 



M 



•H 

KX4 



□2 
CD 

CD qc y~i <T\ 



^ Eh 
CO 



CM 

u 
< 
u 



Cd U-) 
I |v£> 

X X .-H 
Eh Eh OQ 

n o < 

X X PQ 



CO 

u 
< 

lO 
X CO 

Eh :ic; 
ZD cn 

o X o 



O Ci] Z hJ CJ 
S < Ci] CO 
Ci3 S CJ r3 r- 

co X o < o o 
ir)vx)0uff;oxcjvx3S'^ 

CO Cx5 I |eT\ I I hH |<T\ 

OCOXXOXXiJXCN 

xN:EHHXHeHxt-<a3 

OOXXOXXC^XOQ 



00 

uo o in 

|ro cu Q 

X in ^£2 o 

H CD iic; X 

O fiC CT^ o> 

X O O 



ro<<<<:rt:<<f3:<crt;<<<<<rt;<<<<< 

(TiCOCOCOLOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCO 



lO vo r- 00 <Ti o •— I 

1— I .-t t-H .-H iH CM CM 



le: CLONING, OVEREXPRESSION AND 
THERAPEUTIC USE OF BIOACtlVE 
HISTIDINE AMMONIA LYASE 
Inventor(s): Joseph ROBERTS et al. 
DOCKET NO.: 078728/0106 



0 3 2003 * 



O 
CO 




0> U3 



C» U 
> 1^ 

O U U3 

CC (U cu 

O CO CO 

E- H 

1-5 

I Cu Oi 

O O CD 

ot a: oc 

u, ^ 1^ 

a Fd 

J > > 

o o o 

o o o 

g > > 

o 

1-3 



1-5 



U [iJ U 

HH M l-H 

CO O O 

t-q .-q i-q 

> M l-H 

E-« O O 

> l-^l H^) 

s 2 2: 

< Q Q 

> E-« E-t 



CO CO 

Q Q 

< <: 

CO CO 

< < 

On CU 

cr: a: 

1-^ s 



a: ct; 

< < 

o o 

CD < < 

s s s 

CO CO CO 

> > > 
X X 

Q O Q 

1x1 Cr] C£) 

o o o 

:z :z :z. 

< < < 

CO CO CO 

( E~* E"* 

OU pLi Oi 

M Eh 

txi tn 

Q Q Q 

> > > 
CO CO CO 

< < < 

O-i CU CU 

X S 

CO CO CO 

J s s 

> o o 

^£ 

2 :s % 





M-l 


>-t 


>* 




CU 


PU 


CU 








*> 








X 




Ul 


LJ 


CxJ 






DC 


(X 


* ■ * 




t— I 




Cu 




k- 1 


X 


o 


o 


ou 










t— J 


*— 1 






1 — ( 


o 








X 




ul 




E-* 


M 






>-< 






r 

tu 


CO 




CU 


CO 




CO 


CO 






CO 


CO 


2 


X 








u 








1— 1 


CXi 




o: 


o 














cc; 








n 




0 






> 


-* 




> 


< 


CD 


(J 


< 


o 


0 




0 






U 


2 


< 




< 




o 




CD 


u 


M 


\A 


(-^ 






>* 




.-^ 










M 


> 


> 


l-f 


< 






< 






►J 




> 




l-l 


> 


cc; 


0 


e> 


2 


oc; 


a: 


PC 








> 


> 








2 








0 






< 


l-H 


> 


2 


2 




o 


0 














< 








X 


a: 


cc: 


X 




a: 




cC 








CO 






< 


0 


H-t 






M 


£h 


E- 


CU 








< 








2 


2 


CO 


CO 


CO 


CO 


> 


> 


> 


> 


X 


X 


X 


X 


Q 


Q 


Q 


Q 


Ci3 


CjJ 


CU 


Cx3 


O 














2 


< 


<: 


< 


< 


CO 


CO 


CO 


CO 


CO 




E-* 


CO 


CU 


CU 


CU 


CU 


M 






HH 


CO 


CO 


CO 


CO 


Q 


Q 


Q 


Q 


> 


> 


> 


> 


CO 


CO 


CO 


CO 


< 


< 


< 


< 




CU 




CU 


X 


X 


X 


X 


< 


< 


< 


< 












E- 




E-H 










2 




2 


2 




7 

c 
0 



0) 
M 
3 

•H 
Em 



O 



Oi— i-^oDOO-^CNir-mr^vor-CMCOOvoviJcsjoocrtCNj 

OVOLnVD<NJCMOOJ«-ta^*— lOOCTkCDi-HCOCOOOCnoOCN 



DC 
CD 

00 cat; n cTi 



Eh 

vo CO 



CM 

u 



X 
X 



tJ in 
a 

X tH s 

Eh cn S 

:3 < a% 

X GQ o X 



CO 

u 
< 

I 

X 



0 Cx3 

01 2 
Ci3 1-4 
CO X 

lO Cu cC o 



10 00 [jj 

CO O OQ 
3C 

CTk O CTt 

o a o 



I |CT^ 

X X o 

Eh X 

O n CPi 
X X O 



Ci} 

I In 
X X 
H Eh X 

D ID 
X X O 



X 



Ci3 
CO 

O o 
2 

X Csl 

8h CQ 

ID <; 

X CQ 



Eh vo 

in 



o in 



|m w Q 
X in 5ii o 



Eh 

X 



o ^c: X 
o o 



CTkCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOCOtO 



«— irvjro^invor^cocrtOrHCsiro^ 



in vo r- 00 cn o f-t 

t-H fH rH 1-4 t— I CM CM 



Title: CLONING, OVEREXPRESSIQj 
THERAPEUTIC USE OF BIOA< 
HISTIDINE AMMONIA LYA! 
Inventor(s): Joseph ROBERTS el al. 
DOCKET NO.: 078728/0106 



;iQ^ND 

a5^ 



M 0 3 2DQ3 





Ps3 

< 
CO 



Q 
< 
DC 



a, ot 





1-:) 


iJ 




Q 


Q 


Q 


Q 






£- 




< 


oc 
















>> 


>- 


>- 


o: 


OS 


ot; 


pc; 


Q 


Q 


Q 


Q 




u 


O 


Q 




Eh 


Ci3 


CJ 




1-^ 


1-:) 





a; 




Ou 


OS 


CO 




(J 






CU 




o 








NS 


Q 














OS 




o 








CU 




(-:) 


(-^ 


§ 




Q 


OS 




Eh 








< 


Dm 




M 






Q 








1-:) 






CO 




CJ 


CO 


CO 


w 




C5 


o 






o 


CO 


a 






1 


< 


^s 


3 








.J 








i-J 






Q 


< 


O 










CO 




> 












OS 














Cx] 




W 


l-C 


hH 


M 




i-t 


Q 


O 


Q 


Q 


o 


>^ 


Oi 


CU 


^S 


Oi 


CO 




















> 


>- 




s 




OS 


OS 


OS 


OS 


OS 


Q 


o 


Q 


Q 


Q 


O 


feci 




o 


OS 


O 




o 


Q 


Q 








IH 






4) 

I 

rH 

<U 
U 

g. 

•H 



CO 



<M^d(><fPdPdPdPtM^dPd(>dP<iPdPdPdPdf>dfidPdPdf><iPdf'<if> 

Or-*'«TOOOO'^CN]r^ror-vDr*CNJCOOVo^DcgoocT\cM 

0»^in\£P<\ICSJOC\]rH<XVi— IOO<rtCD<~H00a0C0CTkC0CN) 



CO OS 
CO 



m 

CD 

m 

00 



CM 

U 
< 



OS *=C 3 O M Z 

e) OS CO CU s 

w to < CO X n 

Qr-»'<3'tQ'^invDa*oso3C 

|vo u lo 00 CO I l<Tt 
3:.-i33::coOPQXXOX 



X 
X 



XCQOXOOOXXOX 



h4 

X ^ 

Eh X 

ED <J\ 

X O 



CO 

O o 

S ^ 

X CN 

Eh CD 

X CO 



Eh K£> 
< GO 

OS in 



X in ^S O 
O 5iS X 



X 



O O 



<<<<<<<<<<<<<<< 



.J] ^ h4 

J ^ ^ •-:) 
3 S S S S S 



cncococococococococotQcococococococococococo 



t-HC\iro'^Lnu5r-a)<rio.-i 



CNjrO-^LOVDr^OOCTiOi— I 
l-ltHr-trHr-H«— li-H.— ICMCM 



Title: CLONING, OVEREXPRESSION AND 
THERAPEUTIC USE OF BIOAdTVE 
HISTIDINE AMMONU LYASE 
Invenior(s): Joseph ROBERTS et aL 
DOCKET NO.: 078728/0106 . 



CO 









CO 


CO 


















a 








0 




u 




CO 


CU 


0 






























o 




c 


c 


c 












OJ 




CO 


rH 








Cu 








m 


(U 


0) 




CO 








CO 




c 


-H 












O 


(0 




Cn 


Cn 




0 








0 




03 


X 








B 




u 






0 


0 




c 


CO 






c 




tjt 


a 




(U 








-H 


(L) 


-o 


N 


N 






c 


03 


•H 


-H 




Q) 


0 




CO 




-H 


-H 


f— 1 


(0 


0 


-H 


-H 


CO 


tn 


03 


T3 


-P 


Cn 




.—1 










V-l 


-P 


dJ 


•H 


-H 


x: 


x: 


-H 






-H 


0 


D 




(D 


-H 




0 




CD 


0 a 


o 




T3 




u 


rH 




p 


-P 


rH 


M 






U 








-P 


rH CO 


o 




fO 






-H 


m Q) 






-H 


Q) 




CO 


03 








U 


-H 










B 


-P 


U 03 


0 


a 




03 




-H 










03 


B 


CO 


CO 








X 


0) 












-P 


03 




CO 




XI 


CD D 


CD 


0) 


CO 




-H 


D 


rH CO 


03 


CO . 




CO 




•H 


B 












O 


U 






M 


CO 


0 03 


x: 


03 




03 




T3 


CO 




rH 




t3 


u 


>i 


>i 




(U 


Q) 




x: c 




C 




C 




X 


03 




P 




CD 


B CD 








-P 


+-> 


CO 


u 0 


CO 


0 




0 




03 






(J 




M 


D ^ 


O 


0 


0 


U 


U 


D 


e 




E 


-H 


E 




X 






CO 






•H CJ 




-P 


U 


03 






0 0 


rH 


0 




0 




U 


0 




p 




-P 


Xi 03 




a 


0 


XI 


XI 


rH 


-H -a 


.— 1 


-o 


0 


X3 


c 


0 


B 


0 








0 X 


cu 




c 


0 


0 


•H 




•H 


D 


N 




03 


C 


u 


CO 








N 0 


M 


u 


-H 


M 


u 


U 


X 0) 




(D 


-H 


Q) 




0 


0) 


D 


CO 


-P 


U 


-H rH 


4-J 




<U 








•H CO 


03 


CO 


X 


CO 


D 


03 


X 


0 


D 


03 


c 


X: 03 




cn 


Q 


< 




PQ 


> 


CQ 


Oj 


oc 


Oi 




0 








0£C 



















0 






13 


CJ 






1^ 




CJ 












• • 












CO 






CU 








CJ 




CQ 














CO 




IH 






CJ 






CJ 


IH 






CJ 




CD 






vx> 








rH 




CJ 


LO 




< 






UI 


X 




CD 


< 






0 




CX) 








VD 


CO 








CQ 


^ lO 




CU 


oc 




X 


U 








a; 


m 


0 


LO 




t— 1 


1 












CJ 


1 






1 














CJ 


Q 






X 


X 


iH 




X 




OQ 


X 


X 


CD 


X 


X 


PI 


X 




X 


LO 






rH 








CQ 




E-H 










X 


Eh 


Eh 


X 




QQ 








X 


ro 


< 




CD 






13 






:=) 




cn 


CD 


CD 


cr\ 


CD 


< 


CD 








00 
ro 




X 


X 


OQ 


o» 


X 




0 


X 


X 




X 


X 




X 


OQ 


X 




0 


0 


c» 


















0 


1— 1 


CM 






lO 


KO 




00 




CD 


rH 




iH 


CSJ 


ro 




in 




00 




iH 


iH 


iH 


iH 


iH 


tH 


iH 


iH 


iH 


iH 


CNJ 


CM 









<! 




-K 






-»c 




Dm 


-K 


o 




-K 








CO 


CO 


-K 


> 


1—1 
















> 


> 


+ 




0-1 












Q 






< 






CO 
















< 






Q 


Q 


+ 


> 


1— 1 




1— 1 














d:: 






> 






CO 






< 


+ 






-K 










pa 




> 







> 



CO 


CO 






M 






CO 




> 


1— 1 








-*e 


< 


< 












ad 


-K 






+ 


< 


< 




> 


> 


-K 


< 


< 




> 






> 


> 


-K 




Q 


-K 


pa 


Q 




< 


<: 


-J< 






-J« 




< 




o 




-K 


CO 


CO 


-»< 










O 


-*( 


> 






> 






> 


M 




























CO 








Title: CLONING, OVEREXPRESSION Af^O^ 
THERAPEUTIC USE OF BIOACTIVE 
fflSTIDINE AMMONIA LYASE 
Inventor(s): Joseph ROBERTS et al. 
DOCKET NO.: 078728/0106-^" 



^—1 








Eh 




t _ 1 


DC! 






Pu 




Q 


Q 


-Jc 


Eh 


E-H 




M 










-K 


< 














pa 




CD 


CD 


-»< 


pa 


pa 






Dd 










< 












PLI 


<; 




Q 


<; 




^ 


pc; 


+ 


> 


> 


•*< 




pa 




< 


o:; 






M 




Q 


Q 


-X 


pa 


> 








-*( 








Eh 


E-t 


-X 


Eh 




-tc 




0-1 










> 


> 




Q 


Q 




pc; 


PC^ 


-»< 




















pc^ 


oc; 


-X 


PC 


pc^ 


-K 


> 


> 






pa 




Q 


Q 




CD 






pa 


pa 


-K 




o 






0^ 






Eh 


+ 








CJ) 










•*c 


<: 


> 




CD 


CD 




CD 


CD 




I— t 


M 


-X 




PC 




Pu 


PU 






yA 






E-H 




CO 


CO 




o 




-J« 


PC 


PC 


-♦c 








> 


> 




CD 


CD 


-X 


CO 


CO 


-K 


> 


1— 1 




< 






o 


o 




yA 


yA 


-X 






-Jc 




Q 




pa 


pa 




PLi 


Pu 




Q 


Q 


-X 


> 






o 




-*< 




> 




< 


CO 








-X 








Q 






CO 


CO 




o 


O 






> 






tit; 


-K 


P^ 












pc; 




-K 


> 


M 












Q 




< 






> 


yA 






-K 






-tt 


pa 






< 






CO 


CO 


-K 




»< 


-X 






-K 


< 




-K 


Eh 


Eh 






>H 






i-q 


-K 


p-t 


Pm 


^< 


pa 


pa 






< 




<; 


< 


-k 


Pm 


Pu 


-*c 






+ 


o 


CD 


-Jc 


Q 


Q 




Q 


Q 




Q 


Q 


-X 








pa 


pa 










O 


O 


^< 




yA 


-X 


< 


<; 


-K 


o 


CD 




CO 


1— 1 




> 


> 


-»< 


> 


> 


-K 


PC 


O:: 


-K 










Q 




PC 


pc; 


-»< 


>H 


>H 


•X 


> 


> 


-K 


\ '"1 












Pu 


CD 






<: 


-K 


> 


> 


-*c 


Eh 


> 




H^l 




+ 


< 


Q 




> 


> 


•¥ 


pa 


pa 


-K 








IS 


pa 




Q 


CD 




PU 


Pu 


-*c 




a: 


-K 


<; 






PC 


Q 




Q 


pa 




< 


< 


-X 


pa 


pa 




o 


o 


-K 


yA 








o^ 








-K 


> 


> 










Q 


Q 




a: 






Dd 


Dc: 


-K 




P^ 




CO 


CO 


+ 


<C 


< 


-X 




CO 






Pui 


-X 


P^ 


pa 












\A 


+ 


CD 






IS 




-Jc 




o 










< 


< 


-K 




> 




CD 


CD 


^< 






-K 


< 














l-H 




IS 


IS 


-X 


o 


CD 


-K 








> 


M 




CD 


PU 




CO 


CO 


-X 






-K 


Q 


Q 






yA 




CO 


CO 


-K 


pa 


Eh 




<: 




-»« 




CD 






o 




CD 


Q 




> 


> 


-K 


pd 




-K 


CO 


CO 




CD 


o 






< 


-K 


pc: 


pa 




CO 


CO 


-J? 




U 












yA 




CD 


CD 


-K 






-*« 


o 


CD 








-K 


> 


Pm 




Q 


CO 






1 1 




1 — 1 


1 — 1 


v. 






v. 








uU 


(-U 


-K 


1 I 


1-H 










\ — J 


( — 1 










t— ! 


(—1 






UJ 












CH 














-X 




PC 


+ 




>H 


^< 


CD 


O 






iz; 






> 


-K 


O 


o 






pa 


-»c 






-K 


Q 


Oi 




PU 


PU 


-K 


1^ 








pc: 






> 






< 




IS 


IS 


-X 


O 






> 


> 


-¥ 






-K 


CO 


CO 


+ 


Q 


Q 


-X 


< 






> 


> 


-K 






-K 


> 


pc: 




> 


M 




PC 


PC^ 


-K 


P^ 


PL, 


-»< 








CD 


CD 




CO 








Q 






Eh 


-*< 


CD 


CD 


+ 


o» 






CO 








pa 


-K 








pa 






CD 


CD 




< 




-X 


^ 








CD 








-K 


PU 


PU 




yA 


yA 


-K 




<: 








-K 


pa 


PO 


-K 




DC! 




pa 


pa 


-K 


1— 1 


1— 1 


-»< 




IS 


-*< 


a; 


< 




O^ 


PU 




pc: 


PC 


-K 


DC 
















-K 


O^ 


PC 




CD 


Eh 






PC 




> 






pa 


pa 


-Jc 


1— ! 


yA 




< 


< 


-X 


CO 






Q 


CD 




> 


> 


-*c 


1 


PU 




> 


> 


-K 


< 


<: 




< 


> 




PL. 






< 


pa 




yA 


yA 


-K 


























lO 


















oo 


oo 










O 


o 
















r-H 


rH 




CM 


CN 




cn 


cn 





CD 

PC vA 

H <: 

CO Dd 



CD 

pc; t-^ 

CO DC 



CD 

CX; yA 

Eh < 

CO DC 



CD 

PC yA 
CO DC 



CD 

PC yA 

Eh (< 

CO DC 



i. 



0 3 2003 . . 



Title: CLONING. OVEREXPRESSION A>^^ 
THERAPEUTIC USE OF BIOACTIVE 
HISTIDINE AMMONIA LYASE 
Inventor(s): Joseph ROBERTS et al. 
DOCKET NO.: 078728/0106 ^ 



4) 

$ 
o 



CD O + 

CO CO -K 

> > + 

Q Q -K 

s ^ -*< 
cn CO ^ 

CO C/3 

P-i Cm -K 

I— I I— I -K 

CO CO -*« 
Q Q -K 

< > 

CO CO + 

<; < -K 

0-1 Pn -K 

> > -K 

s IS 

CO <; 

> > 

-K 
-K 
-*< 
-K 
-K 

-^c 
-K 
-»< 
-»c 



CO CO 

Q Q 

> > 

a a 

Q a 

<c < 

Pm <; 

LD a 

CO CO 

z < 

CO oo 



CD O 

O CD 

o > 

f< CO 

PC cc 

<: > 

> > 

CO ^ 

<; o 

O I 

W I 

< Oj 

^ o:; 

W Q 

< <: 
IS 



> > 



pc; o:; 

<C O^ 

IS 

> > 

< CO 

^ Eh 

oc; oc; + 

pc: o: + 

CO Di: * 

C\J CNJ 



^ > 

VC CO 

e? o 

til s 

cc < 

> 

^ Q 

< <: 

< < 

a c£i 

Oj < 

<: CO 
o: 

Q Q 

lO ^ 
CO 



-K 



0) 
M 

g. 

•H 
Em 



O^ 

CO az 



o 
a; 

CO oc 



CO X 



